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1. Purpose.
To outline the status of the Air Weather Bervice support

program for manned hypersonlc sircraft opersting at an asltitude

25¥1

G feet and reconnsissance satellites.

2. Introduction.

Meteorological support to hypersonlc aireraft has been treated
in a series of papers previcusly submitted. These are included
in Tabs A through D. 1In view of the current interest, this paper
will be expanded to include military reconnaissance satellites.
The fundsmentel support programs applicable to both systems will
be treated, followed by a treatment of specific programs for
each gystem.

3. Fundamentsl Requirement and Programs.

a. Data Requirements.

A detailed treatment of dats requirements, and, Alr
Weather Service capability for collection of these data at the
time the problem of support to hypersonic aircraft was posed in
September 1959, will be found in Teb A. The primary requirement
is for: (1) temperature, (2) preseure, (3) wind speed and
direction, (&) moisture, and (5) cloud type, amount, and
distribution. These date ere required from the surfuce to
100,000 feet over the northern hemisphere (with particular emphasis

north of 40 degrees north latitude). Other atmospheric properties,

[
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or conditions, of interest are: (1) turbulence, (2) wind shesr,
(3) rediation, (4) ozone, (5) iecing, and (6) shock weves.
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The degree to which these may be important should be determined
during the test and evalustion phase.
b. EBtatus of Data Collection Facilities.

(1) Joint USWB - USAF Arctic Program.

(s) Progress.
A Joint sgreement has been negotiated with the

U. 8. Veather Buresu to improve the radiosonde facilities at seven
selected stations in the Arctic; namely, Ft. Churchill, Mould Bay,
Alert, Barter Island, Cold Bay, Fairbanks, and Thule AFB.

Under this agreement the Alr Force has provided
sounding equipment, expendsble supplies (including special 1200~
gram balloons), and reimbursement funds to the U. 5. Weather
Bureen (USWB) to cover operations through FY-61. The U. 8.

Weather Pureaun operates all stations except Thule AFB. PBeginning
FY-62 the USWR has indiceted that they will assume full responsibility
for operation of these gtations, except for the procurement of
1200-gram balloons, should thelr continued use during winter seassons

be desired.
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(b) Action Required.

Detalled performance data must he kept on the specisl
1200~gram balloons during the coming winter season. This is being
accomplished by AWS and USWB, If the performance 1s satisfactory
standardization action necessary to permlt procurement through normal
Alr Force stocks must be taken by Air Force Cembridge Research Center.

Sufficlient helium has been provided the rewinsonile
unit at Ft. Churchill (for inflation of upper air balloons) to
sustain operations through March 1961. The cost of shipment of

helium for this operation is excessive. A possible solution 1s for

USAF to provide hydrogen generator equipment.

25X1

25X1

The above agreements have significantly improved
the date collectlon network in the Arctic. The seven stations
gelected are consldered the minimum number required to provide the
necessary data; however, the overall adequacy of the -etwork must be
evalusted efter the end of the current vinter season (approximately

March 1961).
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(2) Rocketsonde Network.

(a) General.

The mte;urological commmmity has had 1ittle
experience in the use of rocketsonde data for other than research
purposes. Our knowledge of the stwosphere above 70,000 feet
remains 1imited. The performsnce of the rocketsonde sensors is
sti1ll questionsble. One should not expect immediately & highly
significant improvement in AWS capability to support operatioual
systems as a reeult of the use of rocketsonde data. However, the
jmportence of these data from a long range point of view is quite
¢lenr.

(v) Progress.

Two ground-lsunched meteorologlcel rockets are
currently being tested -- the Loki II developed by the Eignal Corps
and the ARL "8 developed by the Navy. Presently these test firings
are limited to Air Force, Army, Navy, and NASA test ranges located
at Patrick, White Sands, Tonopah, Point Mugee, Wallops Island,

. Churchill, and Ft. Greely. The results to date are satisfactory,
however, the tests are being delayed due to the low priority for
firing asnigned by the Test Centers.

ARDC is continuing wevelopment and testing work
on instrument packeges for the ARCAS rocket. These projects include
the DMa-6, Falling Sphere, and, an Applied Research Program on high
altitude gensors. However, priorities established and funds

allocated for these programs are guite low.
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A meteorologleal rocket committee composed of
representatives from the Army, Ravy, U. §. Weather Bureau, NASA,
and the Air Force is attempting to establicsh a Meteorclogicel Rocket
Network. Simultaneous firing at periodic intervals from the test
sites mentioned above are being arranged to provide data sufficlent
for & synoptic analysiu. NATO countries have expressed sn interest
in starting a NATO or UNESCO Meteorclogical Rocketsonde Network
using the ARCAS rocket. The Soviet Union has & network, ineluwding

both ground and ship stations -
25%1
(e) Action Required.
The Air Force has stated a requirement for
meteorological date to feet. Thepe date can be obtained —
at this time only by the use of the meteorological rocket. However,
Alr Force has not officlally recognized the need for these data on
an operational basis. An Ailr Force docurent officially recognizing
25x%1

the need for meteorological data feet on an gperational

basis 1s required if the rocketsonde Progrem is to progress beyond

the research and test stages.

Priority and fund allocations for the development
ard testing of the ARCAS meteorological rocket, established by ARDC
and UBAF, should be based upon the requirement to support aedvanced
UBAY gystems on an operstionsl basis a8 well as for support to Test

Centers and recearch.
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(3) Meteorological Satellite - TIROS.

{(a) General.

The meteorologicsal satellite provides the most
effective mesns of obtaining data on clond cover and dlstribution on
& global basis; and in particular, over the Soviet Union sxd China
wvhere date are most limited.

New and improved sensore are available vidch will
provide data under both light mnd dark conditions. These date will
include cloud cover, long-wave radiation values (vhich convert to
temperatures of the earth's surface and tops of clouds, moisture
content and distribution), and some inforwation concerning wind
fields (wvhich can be deduced from cloud motions).

(v) Progress.

TIROS I, launched by HASA, has proven the feszsibility

and usefulness of meteorological estellites. Immediately after the
successful launch of TIROS I, the Air Weather Service established a
program Tor using the cloud data on a limited operational basis.

This program proved very successful, however, it was hempered by lack
of adegquate date handling anpd processing facilities.

oy
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NABA plans to launch two more experimental
meteorological satellites (TIROS IT and NIMBUS). Air VWeather
Service has submitted a plen to Air Foree for an aperatioms)
systen composed of:

1. The patellite package containing sensors
wiiich sean in selected wave lengths; recording, storage, and
transmitting equipment.

2. Ground equimment cowprising date acquisition,
commmications. and rectification componente.

3. Interpretation and evaluation facilities for
the operatiomal application of the dnts.

The components recquired to bulld en
operational metecrologlcal satellite are avallsble. Depending upon

the precedence established by Alr Fores, the system could be

aveilable in one to three years.

{e) Action Required.

A development program for e USAF Metsorological
Satellite System should be established.

As an interim mesesure, date available from the
experimentel vehicles belng launched by NASA should be exploited
to the fullest. This will require ground handling facilities,
such as described in "2 and "3 sbove. Data obtsined from a
meteorological satellite, coupled with that vhich may be gleaned
from other reconpaissance vehicles, such as SAMOS, will be
esgential 1 we are denled meteorological information by the Soviet

7 “T6P SECRET”
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(4) Meteorologlical Recommaissance Airveraft.

(n) General.

The current Alr Weather Service reconnalssance
fleet is composed of forty-three WB-50's, one WB-47, and one JB-57.
The JB-57 was recently transferred from Wright Alr Development
Division to Alr Weather Service. The WB-47 and JB-57 aircraft
will be used largely as special support aircraft. All sircraft
are equipped with flight level instrumentation and dropsonde
equipment. The most serdous limitation 1s the lack of a capeability
to obtein data sbove the aircraft flight level. The JB-37 ie
equipped with a rocketsonde dispenser vhich wvould permit continuation
of rocketponie fllght test.

(b) Progress.

The research and development progrem in airborne
meteorologieal instrumemtation vas almost entirely eliminated with
the termination of the AN/AMO-15 comtract in Fovember 1959. Most of
the programs had reached the test and evaluation stage. A small
applied research program is still active; however, 1t is limited to
a few high sititude sensors. FPossibly this program will produce
cuitable sensors for rocketsondes in approximestely 18 months. The
airborne launched rocketsonde program was cancelled at the end of
the fessibility flight test phese. No further work is being done in

this area.

“ToP SECRET”
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The Alr Weather Service is orgenizing a small
tpecinl Meteorological Reconnalssamnce Flight and Instrument
Laboratory in the 55th Weather Reconnalssance Squadron at MeClellan
AFB. The unit will be concerned with speclal support to high
mriority Air Force projects. It will have the capabllity of
handling special instrumentetion problems on a smell scale -~
largely confined to the JB-57 and WB-47 aireraft. Much of the

airborne equipment developed prior to termination of the AN/AMQ-15

program has been delivered to Alr Veather servicel | 25%1

Test and evaluation of this equipment will be 25X%1

continued to the extent that 1t cen be accomplished by the instrument
laboratory being sﬁt-up at MeClellan., This equipment will be
available for use on special projects should the test prove
satisfactory performancea.

(e} Action Required.

Coviplete the organization of the Gpecial Reconnaissance
Flight at McClellan AFB, and establish the instrument lsborstory.
This will be accomplished by AWS -- estimeted date 1 Jamuary 1961.

A means of obtaining at lesst temperature and pressure
data sbove the alrcraft flight level is urgently required. Serious
consideration should be given to re-initieting the development end

testing vork on the airborne rocketeonde.

9
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A preliminary analysis indicetes that 1t may

pe fearible to convert the AN/AMI.6 Dropsonie to an air-launched
balloonsonde., Some development work with air-lsunched balloons

hes been done by Anderson, Greenwood and Company, Houston, Texas.

The technique has been proven. Although the performence of such

an instrument would not be comparsble to the rocketsonde, it

would provide s means of measuring temperaturs, pressure, and

humidity from flight level to feet (approximately =0l

equal to our present rediosonde capsbility). A distinet sivantage
would be 1ts low cost. Further, if the couversion can be
acconplished without changing the physical dimensions of the
AMT-6 Drepsonfe, no modification would be required to the aircraft
3ispensing and receiving equipment. Alr Weather Service will
investigate this sayproach further. If it proves feaaidble, &
program vill be yroposed to UBAF for conversion, test, and
procurement. TFlight test and evaluation can be performed by AWS.
(5) Date Acquisition Over the EBoviet Usion.

Since May lst, the volume of upper air data sbove
50,000 feet, over the Soviet Uniom, avallsble through normal weather
channeols, bas been considerably reduced. The indications are that
weather date from this area, essential to support hypersonic
aireraft apd satellites, will be further reduced. This places
even greater emphasis on the requirement for sdequate data over the
Aretic.

10
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(6) Comemmications Network.

(a) General.

To provide this type of support, 1t is not only
necesseayy to obtain data of the type required, but it is also
necessary to have a communications system vhich will provide the
dnta from the ares wvhere 1t 18 collected to the place vhere 1t will
be used., It iz almost Lmposseible to build s commnications network
that will bring all dats from all places to one central point for
enalysis. Therefore, our commnications network must be flexible
so that wve can, upon very short notice, change our data flow, as
directed by operatiomal objectives. In addition, the commnications
network mst be cepable of timely delivery of the required information.

(v) Progress.

Our communications network, as 1t is established
todey, is still a little short of owr requirements. One of the
bottlenecks we have is in editing out extraneous materiel at our
collection centers before putting the data on long haul circults.
This has o be accomplished manuslly at the present time and, while
aquite time consusdng, is much better than trying to leave the excess
date in the westher messages and paralyzing the long haul circults.
Ve are on the track of some rather inexpensive electronic data
sorting squipment vhich appears capable of accomplicshing this task
with insignificant time delays. There should be no problems in

1 Lh=mm SEGRE oy
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obtaining such equipment s the savings in manpower should more than
offset the cost. However, there always seem to be people vho fight
Progress, 80 we may require some asglstance in helping expedite the
procwrenent of these devices 1f we get bogged-dowm with indeclisions.
Ve wiil keep you advised of our progress.

Ancther potential problem in the communications
ares is in connection vith the commuications network design for
Systenm 433-L (Westher Observing and Forecasting System). The 433-L
LBBPO 1s exerting considersble pressure 1o oblain & decision that a
common FAA/UBAF communioations metwork should be the besic design
concept. A decision by Alr Force to rely upon weather communications
support from & system operated and controlled by civil agencies may
be premature and could result in degreding our support to this operation
{we would lose a lot of owr flexibility and fast reaction time). It 1s
expacted that this matiter will be taken under coneideration by
Rq USAF very soon and a decision repdered sometime next month (October).
We are on top of the sltuation at the moment, but should develomments

- indicate an fumpasse in project support, we may need some assistance.

12
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c. Electronic Data Processing Macilities.
(1) Progress.

There has been considerable slippage in the procurenent
of the TO90 computer for Offutt Weather Central. This has been
wrinsrily becauss of the Hq UBAF delay in getiing the contrect
agresment processed and the inahility of IRM to deliver the unite H
hovever, the computer arrived at Offutt on 20 September 1960.
Instaliation and check-out of the equipment should be conpleted by
1 January 1961. Programs have been written and tested which will

Frepare eutomstic weether chart analyses up to the 30-mb level for
the northern hemisphere, which i3 basic to the programs to get us
We have 8 lot of work to do yet on
programuing and may have to depeni upon mamual processes of weather
forecasting for the inditial phases of the flight test programs.
However, the use of the computer for the less ccmplex weather problems
will relesse manpower for use on both programing and manunl mnalyeis.
One major problem ares which appears in the use of the
camputer is the lack of suitable imput and output yrocessing equipment.
A tremsnious volume of data (approximately 100,000 individual veports)
mst be put into the computer each day. There 1s also & vast amount
of data coming out of the computer. In our request for the computer
we requested some iype of fast input-output equipment. USAF did not

25X1
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fully Wz‘bm the problem and d1d not approve this request.
Alr Yeather Service rejustified the requirement but USAF etill &4
not approve. We did mot Iind cut about this problem wmtil a couple
of months ago and have been able to get it straightened ocut -- i.e.,
the necessary USAF lm to procure an IBM 140l dats procesaser.
IBM nov has the necessary procursment docmuments to stert building
the machine, but wili not be able to deliver until August 1961.
Unless we can steal someone else's 1401, we will be somevhat
comparable to the fellow with & Cadillac vho only hes an eyedropper
o put the gas 1n the tank -~ it runs good vhen you fimally get a
tank fwll, but it sure does take & long time to f1ll up the tank.
(2) Astien Requived.

Steal an IEM 1401! This can be legally done by
obtaining & high defense priority; however, we should vait until
the computer is installed and operstional before we will be in a
position to establieh a yriority.

k. Meteorological Support to Project 0. (Reference Tabs A through D.)
This study has been completed and copiss provided the USAY
Project Office and the comtractor. (See Tadb D) The limited date

availsble & prohibited s detailed analysis; however, 2o%l

it 1s understood that the dgta were sufficient for design purposes.
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b, 10-MB Analysis Program.
Support of the hypersonic atrcraft will require routine
analysis The most critical problems are:

25¥1

{1) lack of data st the 10-mb level over the geographicsl areas of
interest, (2) lowv experience factor in conlucting analysee at the
ard (3) limited knowledge concerning atmospheric
conditions and processes at this level. To ilmprove the AWS
capability in this regmrd, the following programs have been
establighed

25¥1

(1) U. 8, Veather Buresu 10-MB Research Progrem.
A sertes of[  hualyses made et 10-dey intervals Zoxd
for the 1957-1950 period have been obtsined fyom the USWB. These
charts have beer provided the Offutt Veather Cemtml for stuldy and

training. Arrangemsnts have been mede witk the USWB to conduct
a similar analyeis program st S-day intervals, for the 1958-1950
reried. These will bs avaflab)s approximtely 1 December and will
be provided Offutt Westher Central.

Thie program is being financed jointly between the Xavy
and the Alr Force. Alr Force contribution was $10,000. These charts
represent the most valusble and competent work done to date st the

25X1
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(2) Offutt Weamther Centrel 10-MB Program.
A training program is underwey. Subjective analyces
are being accemplished for training purposes, although not on a
routine basis. Routine analysis will begin at least 90 days prior
to the test operational date of Project 0. Extrapslation and
graphical smlysis techniques are being develoved. Upon sompletion
of the installation of the 7090 computer, experiments with mumericel

rrediction models will be conducted.
¢. Meteorological Suppart st Opersting Locstion.
(1) Progress.
A prelimirary planning decument has been submitied
(8ee Tab D). Alr Veather Service has incorporated this requirement

in the MD (this sllocates menpower spaces and serves as the basis
Tor equipment requisitions) and persennsl selection has begun.

A requirement for & mobile rawinsonde section has been levied.
Preliminary plarning for suppert by Offutt Weather Central s in
rogress. A survey of all meteorological facilities vithin o
redius of 600 miles of the cperating location is being conducted
to deternine the extent of specialized support whieh can be
obtained during the test phase.

16 ~ “ToP SECRET" T p—
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(2) Action Required.

(a)
date to:

A site swrvey should be conducted at an sarly

1. Eelect the installation site for surface

and upper alr observing equipment and prepere installation dravings.

2. Inspect physical Macilitiec.
3. Survey communications facilitles at the

operationnl base and other bases in nearby sress 80 that flmal

meteorplogical comumicetions plane can be prepared.

(v)
supplies,

(e)
facilities.

(a)

(@)

(1)

Progyvem and requieition regquired equipment and

Program required meteorological communications

Prepare fimal plung for bullding fecilities.

Frepere plans for maintepance and supply facllities.
A USAF divective should be provided Air Veather

Eervice to be used as & basis for program actioms.

17
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d. Meteorolopice) Support Concept for Project O.

(1) gensrel.

Petore a detailed meteorclogicel support program can
e developad, & preliminkry operational concept must be provided
Alr Vesther Serviece., From a meteorologlcal point of vievw, this
should include:

{a} Missior planning.

(v) Flight profiles.

(¢) Refueling program.

{d) Degres to vwhich flight will be sutommtically

(e} Recovery.

(f) Emergency procedures.

(2) Reconuaissance reguiremente.
(2) Action Required.

B should be provided the operstiongl concert as
soon 88 posBible in order to permit us t9 start work on this phase
of ouwr support. This operational cencept should Includs the shove
listed vpersticnal concept.

. “TOP SECRET”
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©. Mathemoiicgl als ,
A V#mmw'i of Afreraft Performance ve
(1) General.

Inorderthtthamtemlagim 1nﬂuenceambem
specifically defined, & complete mathematical aalysis of a
similated misston shouid be porformed. It ig known, for example
that the variation of temperature at feet may be mtar’
than the stendard Stmosphere value on s &iven mission. Ve need to
know mecisely how such changes may affect aircrafe performance,
hence misgtion accompl {shment;, i.e., G0 temperature gradients exist
vhich mey be critical from the standpoint of control gnd/or
Performance?

25X1

Convalr, General Dynamics Corporation, r¢. Worth, Texns
is cwrently engaged in vork of this nature relative to the B.5S,
In~flight thrust teste have recenily besn completed. A regquast for
results of thase tests, and assoclated mathezatics, wag forvarded to
Comvair. Their reply indicates the material vill be provided Air
Weather Service arproximately 7 Cetober,

Information of this nature will define more Precisely
the forecast ®oblem, meteorclogtical information formt, ete, It
appesrs that an analysis of this type can be conducted by transforming
the fundamental perfcruance eguations in terms of the significant
mwmwxu. Bmmlim.mrymkhnstrwndonawm

1 "TOP SECRET" o
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Adr Weather Service, however, specific performance equations
mist be obbalned from the designer. Once the problem bas

baen defined mothemstleally, the svaluatlon will bhe conducted by
Air VWenther Service.

To perfom thle evalustion, more detallsd meteorological
data will be required than is currently avatilable. The primsry area
ol coneern 1s the Arciic region. The two conditions eonsidered
nost imporetant ave the cold stratospheric vortex and intense
stratospheric warming. These represent the extrems conditions wmost
itkely to be encountered.

At precent, the Alr Weatbhey fervice doer not heve the
capabllity to collect the detailed date required to an altitule of

| | Sinece ve are soncerned sith detailed termperature

profiles, the date can only Ve obtaired throuch the uce of
recomeissonce airceraft, or possilly constant level balloons,
ccoplemented by redlosonfie obrervations.

(2) Action Required.

AVE vill make & concerted effort to cbtain the necessary
data to ;aem:tt e detelled analyeis of the cold stratospheric vortex,
sl 2 stratospheric weoming situation, during the coming winter season.
This project will require the use of the VWB-50, WB-47, JB-57, and U.2
aireraft operating out of Eieloon AFB, Alaska. The flights will be

“TOP SECRET” .
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planned oo that simultsnecus observitions wuld be obtained at the
operating aliitude of each sircraft. These data would then be
integrated vith thoss obiained from the Arctic radiosonde network.
The poseibllity of flying a constant level balloon af feet

The deta obtained from the shove program would be used
to perforn an amlysis of a simulated mission. An evaluation of
this amalysis should de conducted during the flight test progranm
for the hypersonic aiversafi.

An Air Force precedence should be established for
the sbove AWS program to insure its accomplishment during the coming
vinter setson. Prior to initiating this program, a lightwelght
doppler nevigator should be installed in the JB-5T7 afrcraft.
These units are available through the depot. The engineering has
been accomplished. With an Air Force precedence established for the
progran the instaliation could he complete in 10 days.

f. Flight Test Progrem.
(1) General.
The finslization and evaluation of the meteorclogical

support progrem must de sccomplished during the flight test phase,
The flight test program should be made avallable to the Alr Veather

Sexvice as early as possible to permit sdequate plamning. From a

n
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meteorological point of view the mejor objectives appesr to be:

(a) Evaluation of forecast techniques and eppiicetion
procedures.

(b) FPinal evaluation of data acquisition, commmications,
and processing facilities.

(¢) Evaluation of envirommental influances upon the
aireraft and mission effectiveness. Examples are:

1. Effect of variability of ambient temperature

upon aircraft performance, hence mission effectiveness.
» Twbulence and wind shear effects.

i

- ¥ind effects upon mission verformance.,
Contreil formation and prediction techniques.
Atmospheric effects upon intensity of shockwave.

I M e

« Atmospheric effects upon refueling miesion. (If
mateorolegical reconnaissance ig required, it should be initisted early
50 a8 10 arouse the leasgt suspicion.
(2) Action Required.
The flight test program should be made aveilable to AWS
&8 soon as poseidle. In fact, AWES should vork quite closzely with the

contractor in preparing the flight test program. It is impossible to
over-emphiisize the importance, to the success of the mroject, of such
& close working relationship.

= “ToP SECRET"
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5. Meteorologicsl Bupport Program for Satellite operations Project C.

a. General.

The impact of the satelllte vehicle upon our military posture
and patiopal security is now quite clear. Projects SAMOS, DISCOVERY,
MIDAS and others are in the final stages of development and testing
-- although engineering refinements will continue.

Ve again find that the effectiveness of these systems is
dependent to & large degree upon the natural environmentsel conditions
-« in some cases, decleive.

The use of satellitee as detecilon, survellliance, and
photographic recormaissance vehicles presents mANy nav problems in
the application of meteorological information. A detailed treatment
of these problems and action being taken by AVS ie conteined in Tab E.
In general, the support requirements may be defined as follows:

(1) Date Reguirements.

The date requirements ave not nev -- the most
significant ones, 88 1isted below, sre those with which we have
dealt the longest.
(a) Clowd type, cover, end distrivution over target areas.
(b) Snow cover over terget areas.
(¢) Weather corditions affecting lsunch ~- clouds, winds,
and severe weather.
(4) Weather comditions affecting recovery -~ clouds,
wirds, refractive index, temperature, severe wather, visibility, and

state-of-the-gea.

T FE e
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(2) climstology.
A detailed climetology of cloud cover and distribution

over the target areas is required to: (1) Ainsure proper trade-offs
as regards resolution, powver raquirsments, negefiyl life, size of film
package, storsge and read-out capability, etc., sre mede, (2) determine
frequency and period of launch, and (3) establish sound procurement
yrograms. The climatological expsctancy 1s also an important factor
in the preparation of forecast to determine the camera conirol program.

(3) Forecast Programs.

(s) Planning.
Tn the use of satellites, the high cost per bit of

i{nformation places sided emphasis upon the sccuracy of the plaming
forecast. The objective is to chooss & lsunch time which will insure
the highest probadility of success, both in obtaining useful intelii-
gence informmtion and recovery.

(b) Launch.

Thig is sssentislly a conventiomal terminal
forecast, i.e., weather conditions vhich may affect launch or range
salety.

(s} Becovery.

Forecast conditions in the recovery ares is &
primary fector in determining +he launch time, hence, 8 long range
forecast 1s required initially. A premium is placed upon the
sccuracy of the forecast at the time of recovery. The most important
factors are clouds, visipility, weather, state-of-the-gee, and winds

sloft a8 they affect the sighting and recovery of the re-sntry package.

¥
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b. Progress.
(1) sStatus of Current Alr Westher Service Task Assignments.

Generally, the Air Weather Service activities have been
tagked to provide support as follows:
(a) Offutt Weather Central.

Preparez all forecasts for target areas, planning
Torecasts for leunch and recovery &8s required, and provides
consultant ecervice for the Project Meteorological Briefing Section
and the Detachment at the Satellite Test Wing. The Project Meteor-
ological Briefing Section preperes and presents meteorclogical
briefings and provides consuliant service o the Project Office.

(b) Staff Meteorological Division at BMD.
Provides consultant service to the Batellite Frojlect

Offices and Prime Contrsctors.
(c) Meteorological Detachment &t the 6554th Satellite
Teat Wing, Palo Alto, Californie.

This growp prepares launch forecasts snd provides
meteorological service to the Test Wing.
(@) Forecast Center, Honolulu, Hewall.

This wnit preperes recovery foracasts and provides
matecrological service to the radnr anid recovery airerafti.

SECRET o
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(e) Reconnaissance Support.

The Air Veather Bervice ewrrently operates three
VB-50's and one B-47 reconnaissance mircraft in support of each
DISCOVERY shot. These aircraft perform weather reconnatssance
missions belween Californis snd Havell, and in the recovery area.
Since recovery is effected over ocean regions, the reconnsissence
aircraft provide the majority of the metecroclogical data.
(2) Techniques Developmsnt and Study Prograw.
The development of & mteorchg_ieal support program for

gatellite operations presents many nev problems. New approaches to
clovd-forecasting are required. Looking down on cloudl formations
from an altitude of 100 to 300 miles, as opposed to looking up from
the mriface of the earth, proposes roblems in geometry. The appli-
cation of meteorclogicel information in & decision-meking yrogram
desigred to control the photographic system to insure maximm “iake”
offere many interssting problems. And fimally, the analysis,
mediction, and applicetion techniques must be transformed to computer
programs. A nunber of technigue developmsnt and study programs are
now underway.

(a) Application of Metecrological Data to Satellite

Opsrations.
A decision-making program is under study whereby

the computer will periodicslly assess the mmher of potentisl targets,

Approved For Release 2006/08/30 : CIA-RDP33-02415A000300340015-4
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the priorities, the cloud forecasts, climatic expectancies, amd the
amount of svallable film to arrive at & decision as to vhen and
vian not ‘o photograph in erder to maximtze the efficlency of the

aperstion.
(v) Clowd Forecast Programs.
A two-dimensienal trajecitory forecast progran
utilizing the hourly history tapes completed for the | I 25%1
Nodificstion to adspt this program tof i1l be 25%1

campleted by 15 October. Relinements to inciulde vertical motions
are contemplated prior to 1 July 1961. An evaluation of the extent
to which eloud patisrns &t the beginmning of & trajectory maintain
thelr identity throughout the trajectory path will be tested on
current dats, begluning 15 October 1960.

A machine yprogram for extrapolsting cloud
patterns using past continuity is under development. Target date -
1 July 1961.

A technique for predicting cloud patterns

through the use of tempersture and yressure flelds at ie 25%1

being evaluated at Offutt Weather Central.

A detailed study of the cloud patterms and
strunsture a@ received from the satellite is plammed. This would
involve:

27
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1. A correlation betwveen the normal ewface
weather observation and the degradation of photographic capability
due to clouds as viewed by the satellite,

2. The degree of degradation of satellite
photography as a result of intervening clouds of 4ffferent types.

3. A correlation between cloud patterns and
distribution ani analyzed temperature, wind, prespure, and vertical
motion fields at 4different levels.

4. Apalysis of the mean percentage of the
earth's surface covered by cloud.

A special recommaissance program is planned using
the JB-57, and U-2 1f available, to obtain cloud photographs and
meteoralogical data necessary to evaluate new forecast techniques
being developed.

(e) Climmtology.

A detailed climatic program is being developed
to provide the neceasary climatological information to support design,
development, and plamning programe for satellite operations. An
attenpt i® being made to develop these data in a form suitable for the
satellite family, as well as other weapons systems. The program will
be confined to the Commmist Bloc ares, at leest initially.

28 il:‘f‘”"}ﬁ SRy E‘z:r‘f’
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e. Action Required.
The isportance of satellite operations from s national

security point of view camnot be over-estimated. The meteorological
factors are of primary importance if we are to insure maximum
effectiveness. The Alr Weather Service work listed under Techniques
MthWMMMWMMIW results from
reconnaissance vehicles. To accorplish this we must:

(1) Ovtsin clearance for a limited number of persommel
40 bave immediste access to the actual "take.”

{2) Dependent upon the preliminary studies of the results,
develop sn overall AWE progrsm to utilize this information.

As previously pointed out, our whole concept of meteorology,
from the recording of the observation to the fimal forecast and
climatological program, must be re-evaluated and adjusted to
incorporete these revolutionery changes. This will be no smll task!
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EXTRACT OF ACTION ITEMS FOR USAF PROJECT OFFICE

1. Provide necessary direction snd/or suthority and precedence

for implementatlion of the Air Weather Service action items outlined
in this report.

2. Reference page 5 -- obtain an Alr Force document offiecislly

25X%1
recognizing the need for meteorological dats above .

on an operational basis. This document should be provided ARDC

to be used as & basis for priority end fund allocation for
development and testing of the ARCAS meteorological rocket.

(Copy should slso be provided AWE for planning purposes. )

3. Reference page 7 -- edvige key Alr Staff personnel of the need
for meteorological satellite data to support Projects 0 and C.

k., Reference page 14 -- essist Alr Weather Service in expediting
the procurement of an IBM 1401 for use at the Offutt Weather Centrsl.
5. Reference page 17 ~- arrange for a site survey at the opersating
location for Lt. Col. Gaertner and Maj. Smith.

6. Reference page 17 ~-- provide Air Veather Service with a project
directive to be used as 2 besis for program actions. This divective
should contain a priority and precedence.

- SECRET
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(Extract of Action Items for USAF Project Office - Continued)

7. Reference page 18 -- provide Air Weather Service with an
Operational Concept for Project 0.

8. Reference page 22 -- provide Air Weather Service with a

Flight Test Program for Project O, or arrange for AWS representative
to work closely with the Project Office and contractor in developing
the flight teet program.

9. Reference page 29 -- cbtein clesrances and access asuthority for
& limited number of AWS personnel to perform s meteorological
analysis of Project C "take.”

=0 SERET
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II.

SECRET,
REPORT OF AWS TASK TEAM ON METEOROLOGICAL

BUPPORT TO MILITARY SATELLITE SYSTEMS
INTRODUCTION.
ANALYZING METEOROLOGICAL REQUIREMENTS FOR EBACE OF
THE SATELLITE PROGRAMS,
1. DISCOVERER
2. MIDAS
3. BAMOS
L., COURIER
S TRANSIT
6. BSTEER
7. DECREE
CONCEPTS OF WEATHER SUPPORT.

1. R & D Test {LTH Weather Group)

2. Planning (AWS Climatic Center, 3RD Weather Wing)
8. Operation (3RD Veather Wing)
BUMMARY AND RECOMMENDATIONS.

WDLRM 60~1L
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REPORT OF THE AIR WEATHER SERVICE TASK TBAM ON
METEOROLOGICAL SUPFORT TO MILITARY SATELLITE SYSTEMS

1. INTRODUCTION:
The purpose of this meeting was to bring together those

Air Weather Service sgencies presently or soon to be involved in
direct support of the operation of military satellite systems.
The obJective of this first meeting held at the Alr Ferce
Eallistic Missile Divisicn was to formulate and propese standard
solutions to those support problems identified by the Lth Weather
Group.

Proper meteorological support to any operation requires
an integrated program including the planning, test and employment
phases of the operation. The design of those systems or
ecaponents vhich are suasceptible to atmospheric effects must
be based on & full and proper consideration of climatological data
in order to maximize the unconditional probebility of success of the
system. When the unconditional prebabllity of success iz below
scceptable limits, the design should allov for sufficlent employment
flexivility in order to teke account of forecast meteorological
‘conditions which can be used to maximige the expected success on
esch individual attempt. Thie type of meteorological date sapplication
results in maximm utilisatlon of the service that cen be provided,
and at the same time, fixes the requirement for -bhe forecasting and
gther programs far enough in advance to allow for appropriate techniques
or progran development to be undertaken and completed.

SECRET v €0-24
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The area of satelllte operstion is one in vhich imnediate
action should be taken by Air Westher Service to develeop a
capability for full meteorological support. These vehicles are
unguestionably destined to sssume a major role in futwre Air Force
eperations. Thelr potentlel value &5 & reconnaissance vehicle is
snovmous. Their usefulness ss communication and navigational
Mau are algo of great military significance,

Thege systems sre, however, by far the most expensive devices
aver considered for routine employment. This fact demands that
svery affort be made to enhance the effectiveness of each mission.
It is for this reason that & sound meteorologlcal support program
vhich {8 well executed should be sble to effect considerable savings
4n the cost of and the use of these systems.

The yrogram for this initial meeting comsisted of the following
ebjectives:

&» Define the planning, R and D test and exployment problems
in wvhich meteorological factors are a consideration.

Y. Analyze the meteorological data requivements for optimum
planning, test and employment.

¢. Discuss the adequacy of present climetological and
forecast capability with regard to support requirements.

4. Outline & progranm ror the provision of specific support
requirements, and ldentify technical problems requiring & solutien.

Personnel frem each of the opersting weather service agencies
presently or soon to be involved in suppert to these satellite

systens participeted as members of this task teanm.

. SECRET wor €0-14
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A list a;t these individuals and their organisation follows:

Col Gene Drubek

Lt Col John Allen

Lt Col Adolph Gaertner
Mr Max Edelstein

Mejor Daniel E McPherson

Major Roger Arnold
Major James A Smith
Major Charles F Roberts
Capt Leo Stempson

The following personnel assigned at the Alr Ferce Ballistio

3rd Weather Wing

3rd Weather Wing

HEq Alr Vesther Bervice
lth Weather Group

Staff Meteorologist
{4th Veather Groups

AWE Climatic Center

Hq Alr Veather Service
Eq Adr Weather Service
6594+h Test Wing (kwe)

li_iuile Division participated in meetinge of this group:

meteorological support requirements were not considered. Those

AFCRC Lisisen Officer

Director Batellite Systems

Operational Employment

Chief, SAMOB Batellite Systems

Payleoad Division

Chief, MIDAB Batellite
Syltm Division

Tegt Evaluation Branch

Space Systems Test Division
There vere a nuxber of satellite systems presently under
developuent under Bsllistic Missile Division responsibility vhose

systems such ss MERCURY, DYNASOAR, etc., are not clearly idemtified
s militery systems, and the task team felt that these systems
should not receive the attention at this time that is demended by
those vlm with & stated military role.

CECRET
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The development and formulation of the meteorolegical
support requir_ementa for each syaﬁen is given according to program
phase. The px‘oblqn was outlined in this manner for the reason
that the requirements on mh phase tends to fall into the
mpmibmty of ong of the operating weather sgencies. Furthermore,
& number of our support requirements in & given phase vere pearly
the sawe for sll systems. For example, the lsunch requirements for
nearly all vehicles sre of the same general form.
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II. ARALYSIE OF METEOROLOGICAL REQUIREMENTS FOR EACE OF THE SATELLITE

o .. o

1. DISCOVERER PROGRAM

. The DISCOVERER program cmists cf the d.esisn, d.eveloment
and. ﬂight-teﬂting of 29 two-stage vehicles using thc THOR ICEM
s firet stage booster and the AGENA vehicle, povered by the Bell
IREL rucket engine aeries as the aeconct stage satellite. The
mcamm Program vag establ.tnhed early in 1958 under ﬁrection of
the Mvamed Research Projects Ageney vith technical mansgement
assigned to AFEMD. Oum 1k Noveumber 1959, program responsibility
was transferred from ARPA te the Air Porce bLy the Becretary of
‘De.;fenae. Prime contractor for the program is Lockheed Miésile
and Space Division. The DISCOVERER Program will provide: (a) spece
research in suppert of the advance military reconnaissance satellite
gystems programs, {b) test of the ground commnications and tracking
network for these programs, and (e) flight testing of the AGENA
second stage vehicle.

Primary objectives inelude:

() Fiight test of the sstellite vehicle airfreme, propulsion,
guldance and centrel systews, auxiliasry power supply, and telemetry,
tracking and coomand equipment.

(v) Atteining satellite stabilization in orbit.

{c) Obteining satellite internal thermal enviromment data.

{4) Testing of techniques for recovery of a capsule ejected
frem the orbiting sateliite. |

{e) Teeting of ground support equipment and development of
personnel profieiency.

5 gEGBET WDLRM 60-14
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(£) Conducting blo-medical experiments with mice snd small
primates, including injectien into orbit, re-entry and recevery.

Zarly teste cenfirmed vehicle flight and satellite erbit
capabilities, develsped aystem relia‘bility and predictability, and
established ground support, tracking and dats ecquisition
requirements. Subsequent flights are planned to acquire scientific
dats for design of advanced mnitary‘reconnaunme paylead
camponents., mtcalr data gathering ebjectives include: cosmic and
stomic radistion, magnetic field, totel electron density, suroral
radistion, micro-meteorite measurement, Lyman alphs frem space (er
stars), soler udistien, atmosphere density (drag) and cempositien.

A world-wide netwerk eof centrsl, tracking, and data acquisitien
statiens has been established. Overall eperational centrol is
exercised by the Control Center in Sunnyvsle, Califernis. Elockhouse
and launch eperations are performed nﬁ the Vandenberg Alr Ferce
Begse Control Center.

Telemetry ships are positiened as required by the specific
mission of each flight. An sdditional ebjective of this program
is the development of a controlled re-entry and recoevery capablility
for the paylosd capsule. An impact area has been established near
the Haweiisn Islsnds and a recovery force activated. Techniques
heve been develeped for serisl recovery by C-119 aircraft and fer

gea recovery by Ravy and Air Ferce surface vespels.

WDLRM 60-14
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REQUIREMENT COMMENTS & RECOMMEKRDATIONS
A. Planning Phase: Completed

B. Test Fhage: B(1) SBtandard local forecasts.
Responsibility: Uth Wea Gp
{1) Weather support to (6594th Test Wing)

insure successful lsunching and

meet range safety criteris.

{2) Weather support to (2) Storm warnings and severe
veather advisories. Responsibility:
data resdout operations. Appropriste weather agency.
{(3) WVeather support to {3) Area cloud and weather
forecasts. Dusting phenomens.
gapsule recovery operations. ' Repponsibility: 1lat Wea ¥Wg.

C. Operational Fhese: No
operational phase is planned
for DISCOVERER.

2. MIDAS PROGRAM

The MIDAS Program wss included in Weapon System 11TL when
WE-11TL was transferred to the Advanced Research Proiectl Agency
early in 1959. ARPA subsequently seperated WS-1l7L into the
DIECOVERER, SAMOS and MIDAS Prograus, with the MIDAS objectives
based on an The MIDAS (Missile

25%1

Defense Alarm System) Program was directed by ARPA until
transferred to the Air Force on 17 November 1959. Development
activities have led to the first of a ten flight R & D program in ‘
March 1960 with a reliable operational system achievable by 1962-1963.
The MIDAS | [will be engineered 25%1

to use a staniard booster-satellite launch vehicle configuration
congisting of an ATLAS "D" miseile as the first stage, and the

r SECRET, e ot
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AGENA vehicle, powered by a Bell-Aircraft rocket engine as
the second, ar'biﬁing stage. Refinemente to the AGENA wvehicle
will be made as & result of the DISCOVERER flight test program.
The totel payload weight is approximately 1,000 pounds. The
ATLAS/AGENA configuration with single restart capabllity and
large propellant tanks can place & paylosd of 1,500 pounds on
2,000 nautical mile altitude polar orbit. Omly the first two
R&D flight tests will use the single capscity AGENA vehicle,

The first two MIDAB R&D tests are to be lau:;.ched at the
Atlantic Missile Range. Budbsequent tests and operational vehicles
are to be launched from Vandenberg AFB, California. The command
decisione in the RXD phase are to be umade et the Satellite Test
. Center, Sunnyvale, Californie. Control of the operational
vehicles will be the responsibility of Alr Defense Command.
These commande involve the scanning function (range and t11t),

L the readout and the attitude control.

Certain aspects of the command decisions and definition of the

‘backgrouml require advice on meteorological conditions.

The MIDAS Program system is designed to provide continuous
infrared reconnaissance of the Soviet Union. Expansion of this
capebility to other land end ocean sreas appears likely.
Surveillance will be conducted by eight satellite vehicles in
sccurately positioned orbits. The area under survelllance must
be in line-of-sight view of the scanning satellite. The satellite

operating altitude is determined by system

degign. The system is designed to accomplish instantaneous

25X1

25X1

25X1
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readout of acquired dats by at least one of three strategically
located resdout stetiens. The readout stations transmit datse
directly to the MIDAS Control Center snd other display centers,
¥here they are processed, displayed, and evaluated. If an

attack is determined te be underway, the intelligence is
communicated ﬁo & ceniral Department of Defense Command Post

for relay to the President and all nstiomal retaliatory and defense

agencles,
REQUIREMENT . COMMENTE & RECOMMENDATIONS
A. Plenning Phase: Completed
B. Test Phase: : B(1) Standard local forecast.
Responaibility: Uth Wea Gp sand
(1) Westher support to 3rd m;a Vg (Detachment st lsunch
' site.
insure successful launch and
satisfy range safety criteris. .
(2) Global veather and -+ {2) Cloud cbservations (radar,
Bferics, stc) and forecests.
cloud data necessary to analyze . Responsibility: Lth Wea Gp

(6594th Test Wing) and 3rd Wea Wg. 25%1

in order to assiet 4n

25X1

interpretation of MIDAS detection
system,
C. Operational Phase: | ¢(1) - To be determined.
(1) Astde from lsunch Responsibdbility: kth\ﬁen ap.
support requirements imvolved in
satellite repln.dment operations,
the support requirements will have
to be defined from analysis of test

D progren remulta. SECRET

-1l
9Approved For Release 2006/08/30 : CIA-RDP33-024’I5A000300340015-HDI‘RM 60-1



Approved For Release 2006/08/3¢ {IAfRPP33-02415A000300340015-4

i

(2) Global cloud forecasts.
Responsibility: 3rd Wem Vg.

3.

EAMOE PROGRAM

The SAMOS Program was included in Weapon System 1171 when

VWE-117L was transferred to the Advanced Research Projects Agency
early in 1958. ARPA separated WS-11TL into the DISCOVERER, SAMOS,

ard MIDAS programs with the SAMOS objectives based on a visual and

ferret reconnaisssnce system. On 17 Novenmber 1959 responsibility
for this program wee transferred from ARPA to the Alr Force by the

Becretary of Defense.

The primary mission of the SAMOS advanced reconnalssance system

is to provide continuous visual, electronic (and other) surveillsnce

of the USER and its allled nations. Efforts include development of

hardvare to permit:

(a)
(v)
(e)
(a)
(e)
(£)
(e)

Determination of characteristice of enewmy electronic emissions.
Verification of known targets and detection of unknom targets.
Location and evaluation of defenses.

Evaluation of military and industrisl strength.

Assessment of high-yield weapons dammge.

Recdnnaitering of troop movements.

Location of paval forces throughout the world.

SECRET L Go-sk
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The reconnalssance equipment will be housed in the AGENA
setellite vehicle which has been flight tested im the DIBCOVERER
programn, During the development phase & dusl-capability visual and

will be developed for econamical test of components. 25%l

In the operational phase each satellite vehicle will carry only the

visusl or the The current concept is that there 2o%1

will be two of each satellite vehicles in orbit contlnuously.
The system is composed of the satellite vehicle, ATLAS booster,
lsunch facilities, tracking fecilitles, «nd & communications and
dats processing nmetwork. _

In the operstionsl SAMOB Program, AGENA satellite vebicles
vill be boosted into polar orbits from Polnt Arguello, Callifornis
by Beries D ATLAS missiles. Injection into near-circular orbits
will be accomplished bty the AGENA vehicles rocket engine. The
satellite will be stabllized in attitude by & aelfgcqnﬁaim_
guldance system using & horizon reference scanner. A,u_ﬁh_e_aﬁtallite
travels in an orbit essentially fixed in space, the earth r&t@tes
inside the orbit. A4s a result, each successive orbit is displaced
laterslly, spyroximately 22k degrees at the equator, permitting a
single vehicle to cbserve the entire earth im a time period
dependent upon the width of the avea under surveillance. vkrly veraions
will heve a useful life of ten to thirty days. later versions will have
a ugeful life of one year as a design objective.

Csmsres with 6 and 36 focsl length lenses have been developed snd
the first fiysble visual reconnaissance package has been assembled.

u | | seeRel - WDLRM 6014
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This package includee sutomatic film _précessiag equipment, f£ilm transport
and take.up, electronic readout and temperature controls. |

Visual reconnaiesance system payloads are deing deyeloped in a
miniwum mwber of configurstions to attain readout and recovery
migeion objectives. The designation and purpose of esch configuration
is a8 follows:

E-l - Component Test Payloads

B-2 - Bteerable Reconnaissance Paylosd (with 20-foot ground

resolution).
E-5 - High Resclution Recoverable Payload

31@&4: are being developed in two phsses. The

¥-1 payload was asgenbled using e maximum of off-the-shelf
mntt for early avallsbility. The F-2 payload is being designed
for maximm performance. The F-l payloed has undergone extensive

flight testing, mounted in an siroraft, over U. 8. redars. The
results bhave been excellent,

The first R & D test article is scheduled for launch in
Beptenber 1960. The operational capability is scheduled to be
schieved in the 1962-63 time period. The m@ capability is
limited to epproximately 8% minutee per day. The times at which
sensors are programmed to be turned on thus becomes extremely
jmportant in order for the system effectiveness to be maximized.
Ceemands to scen and resdout vill be influenced by the knowledge

of any obscuring phenomena.
Recovery of scme B system capeules mey be effected in the

‘Eswaiian Recovery Area curremtly used in the DISCOVERER test program.

Later recovery may be accomplished in mid United States ares.
18 Jroved For Release 2006/0§EWILP33-02415A000300340015-4 WDLRM 601k
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In the R & D phase the Setellite Test Center, Sunmwale will
bs the location of the declsion making organization. The Sstellite
Gperational Cortrol Cenmter at Offutt AFB will be the location of
the decision making organization in the operstiomsl phase.

A m Fhasge:
(1) Ketecrological information

pscessary to amalysze expected succees

of current system concept, and
necegsary to formulate changes in
system concept in order to improve
expected success.

{2) Meteorologicel data .
necegsary to develop suitable
sxployment taetics.

B. Test Phase: ‘

(1) Weather support to insure
successful launch and satisly range
safety requirement.

{2) Qlcbal metecrological date -

necessery to evaluate payload
egquipment performance. _

(3) oGlobal meteorological data
secessary to evaluate degradation of
mission eccomplishment by

COMERTE & RECOMMENDATIONS

A(1)} Climatologicsl dats on
clouds and cbserving phenomena.
Responsibility: AWE Climatic
gig;u support from AWE ADPB

(2) Climmtological data on
elouds & observing phencmena.
Ferecast capability data.
Responsidbility: AWS Climatic
Center, AWS (ADPS GWC).

B{1)} sStandard local ferecast.
Bnml‘biuty: Ird Ves Wg.

{2) rost amalysis of cloud
ard obscuring phenomeps.
Res;ponaibil:lty Ltk Wea CGp
and Ird Vea ¥g.

{3) Post amalysis of cloud
sad obscuring phenomena.
Responsibility: Uth VWes GOp,
3rd Vea Vg, other weather
agencies.

atmospheric affects. (B subsystems only)

o SECRET
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() OClobal metecrological
forecasts to optimize peyload
performance (E subsystems only).

(5) Evaluation of msteorolo-

glcal support techniques (E sub-
systems only).

(6) Weather support to
capsule recovery operations
(2-5 subaystem only).

() Westber support to dats

readout operations.

(8) Certain sdditional
geophysical data requirements
sssociated ¥ith commntcations
transuission may be involved in
¥ m’bsym,-:; .

(9) Meteorological dsta for

support of geodetic mapping
gystem test may be included in

%9!3-02415A000300340015-4

(h) Global forecasts of cloud
and obscuring rhencmena.
Respensibﬂig 3rd Wea ¥g gﬁﬂc) R

hth Wem Gp (BS9Lth Test Wing

(5) Forecaste supplied on cloud
obscuring phenomens will te
checked against satellite
observations. Responsibility:
3’1’4 Ve Ws and ht.h' Wes Op.

(6) Cloud and weather forscasts
in recovery ares. Responsidility:
ht%aﬁ;-ﬁothmuﬂmm

{7) Bevere weather adviscries.
g;ronsibtuw: Supporting AWS
t.

(8) To ve determined.
Responsibility: Uth Wea Gp.

(9) To be determined.
Responsibility: Uth Wea Gp.

lster phases of SAMOS test program.

C. Operations Phase:

{1) Weather support to insure

successful launch and satisfy

renge safety requirement.
~{2) Comtimuous global

meteorological data and forecabts

c(:.) w 1ocal forecast.
Respmsi‘binty: 3rd Wea VWg.

(2) Glcm rerecuts of cloud

and obscuring phenomena.
Responsidility: 3rd Vea Wg (m)

necegsary fg:r maximieing the emount
of useful intelligence received from

each vehicle vaxpendad..

mApproved For Release 2006/0¢ % 3
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(3) Veather suppcrt to capeule
recovery operations (E-5 subsystem
endy)

{4) Wenther support to date
readout operations.

- (§) . Meteorological data necessary

%o svalunte success of employment
tactics and the adequacy of
umralasical support program.

'(3) Clout end weather forecasts
in recovery srea. Ducting
phenomens. Remnsibilitys

(1&) Severe mther ‘advisories.
mpomibiuty. Wuns AWE unit.

(5) !‘ereca.ets uupplied on cloud

snd obscuring will be
checked against satellite
ebservations. Responsibility:
3rd Vea Wg.

b, COURIER COMMUNICATIONS sm:m.zm PROGMM

- The COURIER 1s an ARPA yrograa to test dalnyoé repeater communications
between & satellite and ground stations. The present gcl_m&_\le calls for
two vehicles to be launched by July 1960. The proarmvill alse be used to
determine the operational characteristics and capabilities of the

AXLE.BTAR second stage vehicle.

The Army Signal Research and Development laboratories will design,

develop and fabricate the payload and w111l be responeible for wvorld-wide

ground station requirements.
REQUTREMENTS
A. Iaunch Phase

B. Orbit Phase

15 SEGRET

COMMENTS &% RECOMMENDATIONS

A. Standard ebservation and
forecast dats are needed to insure
the lsunch enviromment is within
specified eystem and range safety
minine.

8. Preliminery analysis imdicates
1o meteorological support requirements.
fertain geophysical data asssoclated
with commmications tranemission,
®.8., the refractive effect of the
ionosphere on radio trausmissions,
may be required.

WDLRM 60-1k
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'S5, TRANSTT NAVIGATION SATELLTTE PROGRAM
The TRANSIT program coneists of four flights of satellites designed
to provide accurate, world-wide, pavigational information for use by

sircrtﬁ; , surface and subsurface vessels.

Ome vahiélc has bcen

1lsunched., Thermininsm@ttnbainthe wcsanb mmm
scheduled in 1960 The primary cbjectives of the progrsm are:
(a) To provide accurate _refmnee informetion for POLARIS
missile ravigation accuracy. - B
(b) Precise determination of satellite position through use of
peyload transmitted radio signals (doppler shift measurement).
(¢) To investigate the refractive effect of the iomospbere on

radioc transmissions.

{8) Acquire additiomal geodetic and geophysical informstion by

precision tracking of the satellite in erbit.

ARPA has retained responsibility for operating, tracking,
recording and proceesing sll satellite data.

REQUIREMENTS

A, Iaunch Phage:

3. Orbit Phace:

SECRET

COMMENTS & mmﬁem

A. Btaniaxd observation and
forecagt data are needed to ingure
the launch enviropment is within
specified system and range safety
wminima. The capability exists at

Jresent to meet thia requirement.

B. Preliminary ana;lysis indicates
no logical support require-
mente., Certain geophysical data
sssociated vith communications
transmission, e.g., the refractive
slfect of the ionocsphiere on radio

transmiselons, way be required.

| WDLEM 0.1k
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6. STEER COMMUNICATIONS SATELLITE FROGRAM
The ETEER Commmnications Satellite Program will investigate
the lfa_sslbil:!.ty of using synchronously spaced satellites as
instantaneous repeaters for redio commmications. Fowr vehicles
ars programed to be Mchedinthamaentmsturﬁngin
October 1961. AFEMD is responsible for design, development and
test of the complete system including leunch, sstellite tracking
apd contral, anl necessary support facilities and u:_citi. WADD is
rasponsible rer the development of sircraft communications equipment,
satellite and ground station commmications equipment. ATLAS-AGENA
vehicles will be used to inject setellites into poler orbiis with
six-hour orbital perieds. The program objectives include:
(n) Provision of a single chanmel, two-way voice communication
repeater betveen ground stationg in the United States and airborne
strike forces of the Strategic Alr Command flying alert missions in
porthern latitudes.
{b) Development of enmgineering concepts and equipment and
Msh test support data for DECRER.
{e) ZInmvestigation of the effects of vacuum m rediation
snviromment on satellite componentaommez‘benﬁedtm periad..
BRQUIREMERTS COMMERTS & EEMMOHS
A. Launch Phase: A. Standsrd observation and
forecast data are needed to lnsure
the launch enviromsent is within
specific aystem and range safely-

minims. The capablility exists
st present to meet this requirement.

. CGRET o .3
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Be 0Qrbit Fhese: B. FPrelignisary analysis inaicates
oo meteorological support
‘ ‘ 8. Certain geophysical
dats sssociated with cemmmications
transmission, e.g., the refractive
effect of the ionosphere en radio
transmissions, mey be required.
7. DECRER COMMUNICATIONS SATELLITE FROGRAM
he DECKEE is & follow-on of the STEER Commmications Satellite
Program to demonstrate the feasibility of s globel communications
system, using precisely spaced "ho ring" satelliteé wvhich, essentially,
have orbital perfiods of 2k hours. Ten flight tests are
scheduled in this phase. Responsibilities are the same as stated
for the STEER System execept that the Army Signal Research and Development
laboratory has responeibility fer satellite and ground station communica-
tions equipment. A lsunch trajectory has been selected for the AtrAs/

CRNTAUR vehicle using an asimuth of approximately 10 degrees south of

due east.
REQUIREMENTS COMMENTS & RECOMMENDATIONRS
A. Isunch Phase: _ A. Btandaxd observation and

forecast data sre needed to
insure the launch enviromment
is within specific system and
range safety minima. The
capability exists at yresent
to meet this requirement.

B. Ordit Fhesge: . B, Prelimipery evalysis indicates
‘ no meteorclegical support require-
 mepte. Certain geophysical date
associated vith commnicetions
tronsmission, e.g., the refractive
sffect of the lonosphere on radio
transmissions, wey be required.

18 ES_L.? : '  ymentd gb»lh
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Uka
IIL. CONCEPTS OF WEATHER SUPRORT

1. R & D TEST (WTH WEATHER GROUP)

The Lth Weather Oroup is sssigned the task of providing
meteorological support for sstellite systems during the R &4 D
phase. The main points of contact for providing this support are
the 4th Weather Oroup Hesdquarters, and the staff metecrologlets
st AYEMD, Los Angles, and the 6504th Test Wing (Bstellits) (ARDC),
Sunnyvale, Calif. The support provided by these three units ars
smwarized belov: |

a. bth Weather Group Heedquarters - The Cosmmsnder, 4th
Westher Oroup, acting inm his role of Staff Metecrologist to
Camander ARDC, will provide HEq ARDC vith advice on mepagement
of resources for providing meteorological imput for satellite test

operations. Ee will also recommend to Hq AWS pl.tas and programs tor‘
furnishing the required metecrological support. In sddition,
Bbs will kesp the propased operational commend apprised of the
msteorological support which he anticipatss will be required in the
gperatienal use of thesge systems.

b. Btsff Neteorologiet, AFEMD. The Staff Neteorologist
will sttespt to identify the meteorological effects which may
influence the plamning end eventual operation of military satellite
systems. Close coordimation between the contractors, AFEMD personnel
spd Hg 4th Westher Oroup are required. The early identification ef
thegse anticipated envirommental effects is the foundstion for
future metecrological support requirements for both R & D test and
opsratioral phases. The preparation of statements of euviromental

9 %%ﬁ?iﬂ' VDLRM 60-1k
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effacts 1s & vital portion of the entire cycle of 4th Weather Group's
meteorological support.

¢. Btalf Meteorologist, 650Uth Test Wing. Forecasts, cbservations
and staff services for systems test and ’tm Mantim of DISCOVERER
and MIDAS bave been developed. Procedures 'rormmunmmm
follow in » similar fashion. The comtimustion ef these services
during R & D phases vill previde:

(1) The basis for meteorologicsl services for future
satellite test aystemss.

(2) Experience in satellite system meteorological support.

{3) The nucleus of kmvﬁ.edge, personnel and an orgsnization
for providing meteorological services required in the military
eperational capabllity of supporting military sstellite mystems.

2. PLANNING (AWS CLIMATIC cmm)

Climmtological support to planning, test, snd op_ontim of
military sstellite systems can best be provided through develepment
of an EDP tape source of Communist bloc weather data. This tape
source should include 3-heurly surface date (selectel elements) and
12-hourly upper air date, elther actusl er synoptically derived,
mg;mmormmmams&ummm
Cemmmunist ares for & continucus period of at leest 5 years. This
type of data is not cwrently available and is required ia permit
similtaneous or lsg correlations of dats for difference points;
develomment of probabilities of persistence of varicus meteorclogical
parameters; and other similer mumeries. |

This data seurce is slso required for development of necessary

% SECRET | VoL 60-128
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m*t;uuoal regression emtim to prepare sutomated forecasts in

support of ﬂtonite gystem operation.

Although expressly required in support of satellite systems,
thie source would further fill an existing gap In climatologieal
date for all types of m1itary plaming. Minimm estimsted lead-time
en preparstion of this tape deck is 1} e 2 years, The Post Veather
Anslyeis Division of Det 3, Hq AVE has mest of the required data
grocessing equipment to davelop these dats and is prepered to initiste
this project vhen persormel snd other resources are provided.

3. OPERATION (3RD WEATHER WING)

Resl-time forecasts of specific veather elemente are required
in support of both the test and operationel phases of all these
sstellite mystems. These requirements include:

&. Relatively short-period forecaste of the elamente
comprising a conventional termival ferecast for the lsunch operation
of all satellites.

‘b. Detalled global cloud and obscuring phenomena foreeaata
for the erbital phase of the BAWS E series.

e. Specific forecasts of severe weather and other
elements aﬂ'actiaa the capsule-recovery stage of the SAMOE E-5
system and the data-resdout stage of other satellite systems.

The lsunch and recevery forecast requirements stated abave
' are snd will be sstisfied by weather data and forecasts available
from epteblished sources. The detailed cloud forecasts that will
be required in support of the SAMOS system must, hovever, be prepared
ty a centralirzed agency reutinely receiving the large volume of
worli-wide weather dats necessary ani where personnel, facilitles,

SECRET
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and techniques are availsble to rapidly process these data and
prepare the detailed, accurate cloud forecasts required. In addition,
this forecast support must be delivered and epplied to meet the uger's
requirement in & form directly competible with the anticipated high
degree of sutomation and aqphiatioatian of the programs for the cemirel
and declieien-making functions relative to the eperational SAMOS satellite

The Glebal Weather Centrdl of the 3:-& Weather Wing, functioning
a8 the primary elecironic-data-processing sgency of the overall
A¥B ADPS, will be the auly source of this detailed cleud forecast
informatien. In the OWC will be available the data, the skilled
poople, and the rapid and accurate data proceseing equipment (in the
form of the IEH 7090 electronic computer) required to accomplish
this mission. |

To develop the capability to perform this mission, it is necessary
for the 3rd VWeether Wins.tm

8. Develep aa immediate capability to prepara, on a limlited
soale, the cloud furecasts required to support the test phase of
the SBAMOS system. Dirvect commnication support will be required to
provide this information on m contimious basis to the 6554 Test Wing
{Batellite).

b. Develop meteorological techniques applicsble to the sutomation
of the yroparation of global cloud and obscuring phenomens forecasts.

¢. Prepare the glectronic computer programs and data.processing
procedures to ayply thece meteorologlcal techniques to the routine
preduction of globul cloud forecasts by sutomsted methods.

22 SE&RET WOLKM 60-14
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4. Integrate the Wm-m'm“d forecasts into the operational
control computer programs of the satellite cemtrel center.

The 3rd Veather Wing has alvesdy inttisted several ections
in snticipation of this mission. A samsl capability to prepere
oloud forecasts of & very limited scope has besn developed. Cloud
forecasting techniques are under development aimed at the sutomation
of this tmtian and the preparation of this informetion on the IEM
7090 electrenic computer scheduled for inmstallation in 2Q/FY61.
It is expected thet ultimately these forecasts will be yrovided
1o s directiy-appliceble format consisting of a gridded, varisble
time-period, glebel forecast chart of cloud amount and height thet
¥ill be directly imputted to the satellite conmtrol computer progrems

A major deficiency encountered in the development of this
sleud forecasting capability is the 1ack of & seurce of detsiled
sloud and other weather dats, jarticularly over the Asian centinent,
%o be used in the statistical snd empirical spproech to this problem.
A comprehensive source of these dats, in the form of resdily-usable
mgaetic tape, including at least five years of 3-hourly surface
cbservations from all svailsble Eurasisn stations is & necessity.
Thess dats are required very early in the devslopment phese of
these sutomated techniques.
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IV BUMMARY AND RECOMMENDATIONS
The support to militery satellite systems ypresents & ausber
of ﬁniqua, nev and difficult meteorclogical datas rsquirements.
The mppmt; of the operational SAMOS system will almost
mwnweummmwcuummmmm
ez.imtolemim, cbeervational and forecast data in & torm xn'eelsaly
tailere& to the decision process. There is svery indication that
. large voluse of these dats Will be in sutomted form. These vill
hsn ta be supylied from the Aws Automatic Deta Processing System
at Orfutt. It would be hard to sver-enphmsize the potential value
”m‘m“”mm'm' |
| Although the sugport Tequiremssts to MIAS and the other
mmte @stmsmm»clmlyuﬂm“maemmm
m, there is & atrong possidility that the operatliena]l MIDAS
| will jresent demads for global eloud dats on & real-time basis.
If this information is required at &ll, the process in which it 1s
utmm vill be of sutamatic or mechanical nature and hence will
mmuaummmmbnmmmumucum
meuim sysiems.
These considerstions require that the following actiens be taken:
1. The 3rd Westher Ving should _demllop meteorelogical
techniques to provide cloud and cbscuring phemomens data output in
sufficient detall ever the ares to be recomnoitered by SAMOS and MIDAS
o pormd’ optimum use of these data in the test and development phases.
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2. The Air Weather Service Climatic Center should collect
and reduce to a form suitable for machine processing, all
slimatological data over the Eurssisn area applicsble to either
the EAMOS or MIDAS planning or employment program. These data
would also gerve as & necessary base for the development of
tardcasﬁi:ag techniques.

3 Those programe vwhich are developed by the 3rd Weather

- Wing to support the operstion of the SAMOS or MYDAS systems sheuld
buimarmte& into the support of the R & D test of these systems
a8 soon as practicable. This will emable the test progream to
svaluste m operational suitability of the techniques to be used.

These actions, if timely executed, will bring the Air Weather
Service support capebility abreast of the development programs in
the satellite systems considered 4in this report. Otherwise, there
is a grave danger t’ﬁut the Alr Weather Service will be incapable of
mesting the meteorological requirements which are inherent in these
satellite programs. This, we believe, would result in & marked
degrading of effectiveness and mission accemplishment in these gysteme
sc important to national security.

If thege development programsg are undertaken, there is little
doubt thet some additional resources will heve to be provided with
& compearable priority to the systems they are desigred to suppert.
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